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(54) HINGE MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely close a lid even if a 
hook part and a permanent magnet are not disposed. 
SOLUTION: A first cylindrical cam 3 so formed that one end 
face constitutes a cam face 32 with one or more ridges 32a 
is slidably disposed within a first cylindrical case 2 with a 
first spring 4 between them. A second cylindrical cam 6 so 
formed that its end face opposite to the cam face 32 of the 
first cylindrical cam 3 constitutes a cam face 61 with one or 
more ridges 61a is installed via a second spring 7 in such a 
way as to be slidable about a shaft member 5 journalled to 
the first cylindrical cam 3 at one end. A third cylindrical cam 
9 so formed that its end face opposite to the cam face 32 
of the first cylindrical cam 3 constitutes a cam face 91 with 
one or more ridges 91a is provided inside a second 
cylindrical case 8 to which the other end of the shaft 
member 5 can be journalled and in which the second 
cylindrical cam 6 can be disposed in such a way as to be 
relatively slidable in its longitudinal direction. 
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* NOTICES * 

JPO and HCIPI are not responsible for any 
damages caused by the use of this translation - 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(0001] 

[Field of the Invention] This invention relates to the hinge device which supports the rotation lid which 

carries out a switching action, a rotation door, etc. by rotating. 

[0002] 

[Description of the Prior Art] Conventionally, lids, such as bush carbon button covering (flipper) of the 
cellular phone of a fold-up formula and a compact for makeup, are prepared so that it may rotate, open 
and close, for example in about 90 to about 150 degrees up and down to the body section. 
[0003] For example, if a push button is pushed, engagement of the hook section which was engaging 
with the flipper will be canceled, a flipper is automatically raised according to the spring force, the 
flipper of a cellular phone is opened wide, and if it results in a certain fixed include angle, the device 
which open actuation stops is adopted. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there is usually backlash in the rotation base of a 
flipper slightly, and the flipper itself is very lightweight. For this reason, even if it is making it engage 
with a body case in the hook section by always being energized in the open direction with a spring, a 
clearance will be slightly generated between a body case and a flipper. Then, in order to lose this 
clearance conventionally, he arranges a permanent magnet and was trying for a flipper and a body case 
to touch compulsorily. Therefore, in order to close a flipper certainly at the time of un-using it and to 
enable it to open it easily at it at the time of use, besides the hinge device which supports rotation 
actuation with a flipper and a body case, not to mention the above-mentioned hook section, a permanent 
magnet is also required, components mark increased, and it had led to the cost rise conventionally. 
Moreover, the permanent magnet might have the bad influence on the magnetic card which the user is 
carrying. 

[0005] Even if this invention is made in view of the above and it does not arrange the hook section or 
the permanent magnet other than a hinge device, while being able to shut a lid certainly, it aims at 
offering the hinge device which can carry out open actuation easily. 
[0006] 

(Means for Solving the Problem] In order to attain the above-mentioned purpose, the hinge device of 
this invention the inside of the centrum of the 1st tubed case — this, while being arranged in the die- 
length direction possible [ slide ], without rotating relatively [ case / 1st / tubed ] The 1st barrel cam 
currently formed so that the cam side where one end face has one or more Yamabe may be constituted, 
The 1 st spring which energizes this 1 st barrel cam in the direction which projects from opening of a 
tubed case in an ordinary state, The shank material which is inserted in the bearing hole with which the 
end was formed along with the axial center of the 1st barrel cam, and is supported, The 2nd barrel cam 
currently formed so that the cam side where the end face with which the circumference of this shank 
material is equipped possible [ a slide ], and which counters the cam side of the 1st barrel cam has one or 
more Yamabe may be constituted, The 2nd spring energized in the direction which shank material is 
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equipped and the cam side of the 2nd barrel cam estranges from the cam side of the 1st barrel cam in an 
ordinary state, In a centrum, it can arrange possible [ a slide in the die-length direction ], without 
rotating the 2nd barrel cam relatively, while being able to support the other end of shank material to 
revolve. And the 2nd tubed case which has the 3rd barrel cam formed so that the cam side where the end 
face which counters the cam side of the 1st barrel cam has one or more Yamabe might be constituted, 
The press member to which the other end side of the 2nd barrel cam is pressed, the 2nd spring can be 
resisted and this 2nd barrel cam can be moved along the die-length direction of shank material, 
one of the 1st tubed case and the 2nd tubed case is fixed, and it sets to an ordinary state. If one slant 
faces of each **** of the 1st barrel cam and the 3rd barrel cam touch, the 3rd barrel cam is relatively 
energized by the one direction to the 1st barrel cam, a press member is pressed and the 2nd barrel cam is 
made to slide Until the slant face of another side of each **** of the 2nd barrel cam touches the slant 
face of another side of the 1st barrel cam and the top-most vertices of the 1st barrel cam and the 3rd 
barrel cam are in agreement If the 2nd barrel cam rotates in the other directions relatively to the 1st 
barrel cam and passes this point of agreement The 3rd barrel cam is characterized by rotating in the 
other directions until the slant faces of another side of each **** of the 1st barrel cam and the 3rd barrel 
cam touch and the top-most vertices of each **** of one barrel cam reach each bottom of thread section 
of the barrel cam of another side. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained in full 
detail based on a drawing. In drawing, 1 is the hinge device of the gestalt of this operation, has the 1st 
tubed case 2, the 1st barrel cam 3, the 1st spring 4, the shank material 5, the 2nd barrel cam 6, the 2nd 
spring 7, the 2nd tubed case 8, the 3rd barrel cam 9, and the press member 10, and is constituted. 
[0008] Here, if it is a cellular phone, the 1st tubed case 2 and the 2nd tubed case 8 will make either build 
in the body section (not shown), will be used as a fixed side, will connect another side with a flipper (not 
shown), and will be used as a movable side. Although you may make it connect with each the body 
section of a cellular phone, a flipper, and the thing completely formed with another object like the 
gestalt of this operation, a pore can be formed in a part of body section, and the part can also be used as 
a tubed case. Similarly, a pore can be formed in the end face section of a flipper, and the part can also be 
used as a tubed case. 

[0009] Two guide projections 31 and 31 are formed in the location which counters the 1st barrel cam 3 
180 degrees at a peripheral face. These guide projections 31 and 31 engage with the guide slots 21 and 
21 which countered like the inner skin of the 1st tubed case 2, and were engraved, prevent relative 
rotation within the centrum of the 1st tubed case 2 for the 1st barrel cam 3, and enable slide migration in 
the die-length direction. 

[0010] As for the 1st barrel cam 3, the cam side 32 is formed in one end face. When this 1st barrel cam 3 
is seen from a side face, this cam side 32 is formed so that it may have two Yamabe 32a and 32a in the 
location which counters 180 degrees. Moreover, this 1st barrel cam 3 is inserted with sense to which the 
ottier end side 33 counters bottom wall section 22 inside of the 1st tubed case 2. The 1st spring 4 is 
arranged between this bottom wall section 22 and the other end side 33, and the 1st barrel cam 3 is from- 
cartridge-energized in an ordinary state in the direction which projects from the opening 23 of the 1st 
tubed case 2. Furthermore, along with the axial center, penetration formation of the bearing hole 34 is 
carried out at the 1 st barrel cam 3, and the end of the rod-like shank material 5 is supported to revolve by 
this bearing hole 34. 

[001 1] The 2nd barrel cam 6 is fitted in the circumference of the shank material 5, and the peripheral 
surface top of this shank material 5 is arranged in the direction of an axial center possible [ a slide ]. 
When the shank material 5 is supported to revolve to the bearing hole 34 of the 1st barrel cam 3 among 
the end faces of this 2nd barrel cam 6, the end face which counters the cam side 32 of this 1 st barrel cam 
3 constitutes the cam side 61. Like the cam side 32 of the 1st barrel cam 2, when this 2nd barrel cam 6 is 
seen from a side face, the configuration is formed so that it may have two Yamabe 61a and 61a in the 
location which counters 180 degrees. In addition, the cam side 61 is formed so that the 2nd barrel cam 6 
may be formed so that the outer diameter may be a little larger than the bore of the 1st barrel cam 3 and 
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it may become smaller than the outer diameter of the 1st banrel cam 3, and it may touch the part of the 
crosswise inside approach of the cam side 32 of the 1st barrel cam 3. 

[0012] Moreover, two guide slots 62 and 62 are established in an axial center and parallel, and it is in 
the location which counters the peripheral face of this 2nd barrel cam 6 180 degrees. Moreover, it is a 
circumference of the shank material 5, and it is equipped with the 2nd spring 7 between the 1st barrel 
cam 3 and the 2nd barrel cam 6, and, thereby, the 2nd barrel cam 6 is from-cartridge-energized in an 
ordinary state in the direction which the cam side 61 estranges from the cam side 32 of the 1st barrel 
cam 3. 

[0013] The guide projection (not shown) which engages with the guide slots 62 and 62 of the 2nd barrel 
cam 6 of the above is prepared in inner skin, the 2nd tubed case 8 makes both engaged, and the 2nd 
barrel cam 6 is held in this 2nd tubed case 8. Into the 2nd tubed case 8, fixed arrangement of the 3rd 
barrel cam 9 with a larger bore than the outer diameter of the 2nd barrel cam 6 is carried out. In addition, 
the 2nd tubed case 8 and 3rd barrel cam 9 may really be fabricated. The 3rd barrel cam 9 is formed so 
that the cam side 91 may be formed in the opposed face with the cam side 32 of the 1st barrel cam 3 and 
it may have twb Yamabe 91a and 91a in the location which counters 180 degrees when the configuration 
sees from a side face like the 1st barrel cam 3. Since the 3rd barrel cam 9 is formed with the bigger bore 
than the outer diameter of the 2nd barrel cam 6 as mentioned above, the cam side 91 contacts the part of 
the crosswise outside approach of the cam side 32 of the 1st barrel cam 3. 

[0014] Through tube 81a is formed in the center section of the bottom wall section 81 of the 2nd tubed 
case 8, and this through tube 81a is equipped with the pivot 82 inserted in the bearing hole 51 formed in 
the other end side of the shank material 5. In addition, this pivot 82 is formed in one with the bottom 
wall section 81 of the 2nd tubed case 8, and you may make it project from this bottom wall section 81 . 
[0015] Moreover, two pores 81b and 81b are formed in the perimeter of through tube 81a of the bottom 
wall section 81 of the 2nd tubed case 8. These pores 81b and 81b are formed in order to arrange the 
press member 10. That is, the press member 10 is approximately cylindrical, and protruding pieces 10a 
and 10a are formed in the location corresponding to Pores 81b and 81b, and these protruding pieces 10a 
and 10a are inserted in Pores 81b and 81b. In addition, the press member 10 of setting up by the apical 
surface of protruding pieces 10a and 10a, so that spacing between pore 81b corresponding to spacing 
between this protruding piece 10a and 10a and this and 81b can press the other end side 63 of the 2nd 
barrel cam 6, since it is what presses the other end side 63 of the 2nd barrel cam 6 is natural. 
[0016] Next, an operation of the hinge device 1 concerning the gestalt of this operation is explained 
mainly based on drawing 2 and drawing 3 . With the gestalt of this operation, the 1st tubed case 2 is 
used as a fixed side, and the 2nd tubed case 8 is set up as a movable side. First, in an ordinary state, as 
touched in the slant face (the lower right is ******) 32al of one way each of each ***♦ 32a and 32a of 
the 1st barrel cam 3, 32al, and the slant face (the lower right is ******) 91al of one way each of each 
**** 91a and 91a of the 3rd barrel cam 9 and 91al, it arranges. The 1st barrel cam 3 is energized with 
the 1st spring 4 in the direction (it sets to drawin g 1 and drawing. 2 (a), and is the direction of arrow- 
head A) which always projects from opening of the 1st tubed case 2. Therefore, although the slant face 
32al of one way each of the 1st barrel cam 3 and 32al will always press the slant face 91al of one way 
each of the 3rd barrel cam 9, and 91 al, since slant faces have touched, the 3rd barrel cam 9 will always 
be pressed leftward (the direction of arrow-head X) in drawing 2 (a). Consequently, if a cellular phone is 
taken for an example, as shown in dr awing 3 (a), a flipper 12 is energized in the direction of arrow-head 
X, and even if the clearance between the body section 1 1 and a flipper 1 2 does not arrange a permanent 
magnet etc. like before, it will be prevented. 

[0017] In addition, the slant face (the lower left is **♦**♦) 61a2 of each another side of those Yamabe 
61a and 61a and 61a2 position in a location which first contacts the slant face (the lower left is ******) 
32a2 of each another side of the 1 st barrel cam 3, and 32a2 when the 2nd barrel cam 6 moves in the 
direction of arrow-head B along with the shank material 5 of drawing 1 at this time (refer to drawing 2 
(a)). 

[0018] In this condition, if end-face 10b of the press member 10 is pressed, the tip of protruding pieces 
10a and 10a will press the other end side 63 of the 2nd barrel cam 6, and the 2nd barrel cam 6 will be 
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moved in the direction of arrow-head B of drawing 1 along with the shank material 5. If the slant face 
61a2 of each another side of the 2nd barrel cam 6 and 61a2 contact the slant face 32a2 of each another 
side of the 1st barrel cam 3, and 32a2, in order that the 1st barrel cam 3 may not operate to a hand of cut 
with the 1st tubed case 2, The 2nd barrel cam 6 rotates rightward (the direction of arrow-head Y) on 
drawing 2 (b) along with the slant face 32a2 of each another side of the 1st barrel cam 3, and 32a2. 
Since the 2nd barrel cam 6 is being.engaged so that it may not operate to a hand of cut to the 3rd barrel 
cam 9 by the guide slots 62 and 6^pi^if^ii^el cam 9 and the 2nd tubed case 8 rotate it in this 
direction with rotation of the 2nd barrel cam 6. If it rotates rightward by press of the press member 10 
until the crowning 61 a3 of each **** 61a and 61a of the 2nd barrel cam 6 and 61 a3 result in the bottom 
of thread sections 32b and 32b of the 1st barrel cam 3 The crowning 91a3 of each **** 91a and 91a of 
the 3rd barrel cam 9 and 91a3 are in agreement with the crowning 32a3 of each **** 32a and 32a of the 
1st barrel cam 3, and 32a3 (refer to d rawing 2 ). Therefore, as shown in drawingj. (b), a flipper 12 is 
rotated and extended in the direction of arrow-head Y only by pressing the press member 10, until it will 
be in the condition that the physical relationship of the 1st barrel cam 3 and the 3rd barrel cam 9 starts. 
[0019] Even when it is small, when it passes over this point of agreement, even if it cancels the thrust to 
the press member 10, and shortly Since the slant face (the lower left is ***♦♦*) 91a2 of another side of 
each 91a and 91a of the 3rd barrel cam 9 and 91 a2 touch the slant face 32a2 of another side of each 
**** 32a and 32a of the 1st barrel cam 3, and 32a2, The 3rd barrel cam 9 is further rotated rightward 
(the direction of arrow-head Y), even if it does not add any load until the crowning 91a3 and 91a3 are in 
agreement with the bottom of thread sections 33 and 33 of the 1st barrel cam 3 (refer to drawing 2 (c)). 
[0020] In addition, by the resiliency of the 2nd spring 7, if the thrust to the press member 10 is canceled, 
although the 2nd barrel cam 6 carries out slide migration in the direction of arrow-head A of drawing. 1 
in accordance with the peripheral surface of the shank material 5 After passing over the point of 
agreement of the crowning 91a3 of the 3rd above-mentioned barrel cam 9, 91a3, and the crowning 32a3 
of the 1st barrel cam 3 and 32a3, it follows in footsteps of this barrel cam [ 3rd ] 9, and, of course, 
rotation actuation is carried out. 

[0021] For example, in a cellular phone, it is in this condition, namely, as shown in draw ing 3 (c), after 
the flipper 12 has done predetermined include-angle theta extension of to the body section 1 1, it is used, 
but a user covers the further load over a flipper 12 accidentally, and even when it is going to change into 
the condition that it was shown in drawi ng 3 (d), the 3rd barrel cam 9 is rotated further rightward. For 
this reason, even when such actuation is performed, the hinge device 1 concerning the gestalt of this 
operation is not destroyed. If the further load is applied, as shown in d rawing 2 (d), one slant face 91al 
of each **** 91a and 91a of the 3rd barrel cam 9 and 91al will specifically touch one slant face 32al of 
each **** 32a and 32a of the 1st barrel cam 3, and 32al. The slant face 91 a2 of another side of each 
**** 91a and 91a of the 3rd barrel cam 9 and 91 a2 estrange from the slant face 32a2 of another side of 
each **** 32a and 32a of the 1st barrel cam 3, and 32a2. On the other hand, if a user cancels the load 
accidentally covered over the flipper 12, it will rotate leftward (the direction of arrow-head X) until the 
crowning 91a3 and 91a3 are in agreement with the bottom of thread sections 32b and 32b of the 1st 
barrel cam 3, and the 3rd barrel cam 9 will return to the condition shown in drawing 2 (c) and drawingj 
(c). 

[0022] When closing a flipper 12, a user presses a flipper 12 to the above and hard flow. Consequently, 
the location 91a3 of drawing 2 (b) and drawing 3 (b), i.e., the crowning of each **** 91a and 91a of the 
3rd barrel cam 9, and 91 a3, the 2nd tubed case 8 and 3rd barrel cam 9 operate to the above and reverse. 
After passing the crowning 32a3 of each **** 32a and 32a of the 1st barrel cam 3, and the point of 
agreement of 32a3, closing actuation is carried out automatically. 

[0023] In addition, not to necessarily be limited to this, although two cases are mentioned as an example 
and the gestalt of the above-mentioned implementation explains them as Yamabe who forms in each 
barrel cam, and what is necessary is just one or more. 
[0024]. 

[Effect of the Invention] Since according to the hinge device of this invention it has two or more barrel 
cams and the switching action of a lid is controlled by actuation of this barrel cam, while a lid can be 
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certainly pushed and closed in the body section at the time of closing, open actuation can also be 
performed easily. Therefore, it is not necessary to arrange the hook section and the permanent magnet . 
other than a hinge device, and ** to reduction of components mark, and reduction of cost like before. 



[Translation done.] 
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